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Fig. 1 NIR absorbance spectra of soil sample
Table 1 The measured values of three parameters
of soil in the laboratory
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Fig. 2 Calibration and validation of soil moisture SLR model

1, Calibration; 2, Validation; 3, Model

2.3 ERMSM

BT T AR RO S £ AR AR R
B, 45 R BRTE 800~2 500 nm W BN, FHAASRSE
TR W % =22 (B A AR A A e M, SRR AT 0. 4. 3T IR
BRI LA EE LR B A (D & A& 9 8ot R B
I, & 2L A Y IR s WIS R 2 FE en A X B, Houk
KILEATE 5 000~10 000 nm, ¥ £LHM X 2 33 26 52 9% 3 1%
B AR A, RELERIT & A A AR L 3 o R ol
FARAG 2, RIS OO RECEER, (2 W T R HEFE 2
REFARBMERHHE, FRN TR ERA ST MG, R
BEMEFER TN & 2 58258 A0, WmsZm T M % R
B AHRRIEIT LU B, T A AW AR LA X
A RE O, R RT A T R e A S E R
ALAT 0 R o S -3 — ok B T 18] 5 A6 R A4 0 2 F
A3 WAL B J5 7, 76 AL B 2 5 B4 AT O OGS 1 TN 2
B Y A S, O S T AR AT
2.3.1 RiEde TN & ZRFEoH AL R

AR TR, R/NREREH 1.68% ~0.12%, B
[BIF% R 0. 055 F¢ 150 AN 43k 30 4, & — 44 N I 5 s
MPYEEE30AFM L ELEA AT ERE. T8 —14
PN Y b 3 4 R0 R T X I YT A AN S R WO Y. R
3 5 4 e 4 0 & AR R ) 30 AN UT LA G SR, &3
S A S A R D A RIS AR 5 - HE TN & i 22 0]
S L T R RO B S 4 A = IR A AR A R A
KRFR M THEFEE NG — KW AR5 45
WRBIRE TN B 2RO . AR A4S T 45 B A 26 R B
iz FR R RE B BUAL B 7 % . AR E] T 15 A TR A 56 U /Y B
B .
2.3.2 fBE ARSI 5H

TEWOM 56 R BB R B AN 1 2 240, 2 090, 1 901 Al
1 827 nm #EAT T £ 0 4% B 5 (MLR) 43 #r . {H45 5% Bk
T 2 B AR 2 I Bk, R AR SN — ok
o] 9 (PLSRO % PA - [7) B f9 9A 3 4 3847 40 07 o A Je /N — 3¢



428 T 2% 55618 o b

26 %

[ 051 3R FH o B 4 45 B R AT 20 i R0 07 B 9 0 2K, A AR HORE B
S BE RN G A E, HEZEMLEBMEMBEELR
ST o7 R
1401329 002 nm .
g r=0.715 ~
= 1.20 .
£ e
g 100 < 4
s 0.80 *
3 *
0.60 : : : :
020 040 060 080 100
Absorbance
. 140751 896 nm o *
3 r=0.691
2120 1
£ *e
S 1.001
: S
& S
3 0.801
wn
TS
0.60 : : , ,
020 040 0.60 080  1.00
Absorbance

Fig. 3 Correlation between original absorbance

and soil TN content
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Fig. 4 Calibration and validation of TN content

(a), Calibration and validation of PLLSR model; (b), Calibration and
validation for the model of the first derivative
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Real-Time Analysis of Soil Moisture, Soil Organic Matter, and Soil Total
Nitrogen with NIR Spectra

SUN Jian-ying', LI Min-zan'* , ZHENG Li-hua', HU Yong-guang" *, ZHANG Xi-jie'

1. Key Laboratory of MOE on Modern Precision Agriculture System Integration Research, China Agricultural University,
100083, China

2. School of Mechanical Engineering. Jiangsu University, Zhenjiang 212013, China

Beijing

Abstract The grey-brown alluvial soil in northern china was selected as research object, and the feasibility and possibility of
real-time analyzing soil parameter with NIR spectroscopic techniques were explored. One hundred fifty samples were collected
from a winter wheat farm. NIR absorbance spectra were rapidly measured under their original conditions by a Nicolet Antaris
FT-NIR analyzer. Three soil parameters, namely soil moisture, SOM (soil organic mater) and TN (total nitrogen) content,
were analyzed. For soil moisture content, a linear regression model was available, using 1 920 nm wavelength with correlation
coefficient of 0. 937, so that the results obtained could be directly used to real-time evaluate soil moisture. SOM content and TN
content were estimated with a multiple linear regression model, 1 870 and 1 378 nm wavelengths were selected in the SOM esti-
mate model, and 2 262 and 1 888 nm wavelengths were selected in the TN estimate model. The results showed that soil SOM
and TN contents can be evaluated by using NIR absorbance spectra of soil samples.

Keywords NIR spectroscopy; Chemometrics; Soil moisture; Soil organic matter; Soil total nitrogen
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